Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-2731 70 

(43)Date of publication of application : 24.09.2002 



(51)Int.CI. B01D 53/72 

B01D 53/32 
B01J 19/08 
F01N 3/08 
// A61L 2/20 



(21 Application number : 2001-073399 
(22)Date of filing : 1 5.03.2001 



(71 Applicant : TECHNO PLEX:KK 
(72)Inventor : TOKUMURA KATSUYA 



(54) DEVICE FOR CLEANING GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for cleaning 
gas which is a static type, quiet in operation, simple in a 
structure, inexpensive and high in performance. 
SOLUTION: The paths of a disused gas to be cleaned are 
formed by parallel flat plates 2 arranged with a specified facing 
gap held, flat face electrodes 3 are adhered to the back 
surfaces of the facing surfaces of the parallel flat plates 2 and 
an electric power source 4 makes grow discharge be maintained 
between the above parallel flat plates 2 connected to the above 
flat face electrodes 3, and by this grow discharge the above 
disused gas is decomposed and cleaned. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is gas cleanup equipment with which glow discharge is maintained in the unnecessary gas 
which should be purified, and said unnecessary gas is decomposed and purified by this glow discharge. The 
parallel plate which consists of an insulating material which maintains predetermined confrontation spacing, 
is arranged and forms the path of said unnecessary gas, Gas cleanup equipment characterized by having the 
flat electrode which sticks and grows into the rear face of said parallel monotonous opposed face, and the 
power source which supplies the discharge current to said flat electrode, and maintains said glow discharge 
between said parallel plates. 

[Claim 2] It is gas cleanup equipment characterized by forming said flat electrode in said parallel 
monotonous position by the chemistry laminated layers method or the physical laminated layers method in 
gas cleanup equipment according to claim 1 . 

[Claim 3] It is gas cleanup equipment characterized by said power source being the AC power supply of a 
predetermined frequency in gas cleanup equipment according to claim 1 or 1 . 

[Claim 4] Gas cleanup equipment characterized by for gas cleanup equipment according to claim 1 or 2 
arranging more than one in juxtaposition, and arranging it in the case which has the inlet which carries out 
the inhalation of air of said unnecessary gas, and the exhaust port which exhausts the gas decomposed and 
purified. 

[Claim 5] Said unnecessary gas is gas cleanup equipment according to claim 1 to 3 characterized by being 
the ethyleneoxide used for sterilization of medical equipment. 



[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gas cleanup equipment which purifies unnecessary gas 

by glow discharge. 

[0002] 

[Description of the Prior Art] Development of the exhaust gas of an automobile and unnecessary gassing 
techniques, such as a toxic gas which occurs in addition to this in a life space, is vigorously promoted from a 
viewpoint of environmental preservation in recent years. The gas cleanup equipment which decomposes and 
purifies exhaust gas is in the limelight by maintaining glow discharge especially in exhaust gas. Drawing is 
used and explained below about the base of this technique. 

[0003] Drawing 7 is explanation (the 1) of the conventional technique, (a) is drawing showing radical 
Motohara **. (b) is other drawings showing radical Motohara **. From (a), conventional gas cleanup 
equipment 100 consists of an outer case (external electrode) 101, an internal electrode 102, and a power 
source 103. 

[0004] Unnecessary gas 104 is inhaled between an outer case (external electrode) 101 and an internal 
electrode 102. Moreover, a power source 103 is connected to an outer case (external electrode) 101 and an 
internal electrode 102. Glow discharge is generated by adjusting the electrical potential difference of a 
power source 103 in the unnecessary gas 104 between an outer case (external electrode) 101 and an internal 
electrode 102. 

[0005] If it is the exhaust gas of an automobile, it is decomposed into a steam, nitrogen gas, etc., and it will 
become the harmless exhaust gas 105 and will be discharged by this glow discharge. The base of this 
technique is to maintain [ how ] uniform glow discharge efficiently in unnecessary gas. The field strength E 
in the point which r Is distant from the core of an internal electrode 102 as shown in drawing is E=rho/2pir... 
It is expressed with (1) type, rho is the amount of charges and is proportional to the discharge current which 
a power source supplies here. Moreover, since it is easy, the dielectric constant of unnecessary gas is placed 
with 1. Therefore, the field strength between an outer case (external electrode) 101 and an internal electrode 
102 serves as a hyperbola, as shown in the lower berth. Consequently, it is difficult to obtain uniform glow 
discharge. 

[0006] In order to make the above-mentioned fault small, as shown in (b) as an example, it is possible to 
enlarge the outer diameter of an internal electrode 102. Since the outer diameter of an internal electrode 102 
is large, the opposed face product between two electrodes becomes large as shown in drawing of the middle. 
Furthermore, the field strength between an outer case (external electrode) 101 and an internal electrode 102 
becomes large as shown in drawing of the lower berth, and the difference by the location from an internal 
electrode 102 becomes small. Consequently, in order to obtain the same field strength as (a), it also becomes 
possible to lower supply voltage. Furthermore, field strength variation also becomes small as compared with 
(a). 

[0007] However, the probability for arc discharge (between a-b of drawing of the middle) to occur between 
two electrodes becomes high as the opposed face product between two electrodes becomes large. If arc 
discharge occurs, dielectric breakdown of the gas of the arc circumference will be carried out, and an 
impedance will fall. As a result, glow discharge will disappear. As explained above, it is a difficult 
technique to enlarge an internal electrode 102 and to make an opposed face product increase. Drawing is 
used and explained below about the Prior art for solving a technique with the difficult above. 
[0008] Drawing 8 is the explanatory view (the 2) of the conventional technique. Conventional gas cleanup 
equipment 200 consists of an outer case (external electrode) 101, a power source 103, a fan (internal 
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electrode) 201 , and a main shaft 202. 

[0009] Unnecessary gas is inhaled between an outer case (external electrode) 101 and a fan (internal 
electrode) 201. Moreover, a power source 103 is connected between an outer case (external electrode) 101 
and a fan (internal electrode) 201. Glow discharge is generated by adjusting the electrical potential 
difference of a power source 1 03 in the inhalation-of-air gas which exists between an outer case (external 
electrode) 101 and a fan (internal electrode) 201. 

[0010] The level difference is prepared in a fan's (internal electrode) 201 outer-diameter part. Spacing of the 
heights of a level difference and the bore of an outer case (external electrode) 101 is set to tl, and spacing of 
the crevice of a level difference and the bore of an outer case (external electrode) 101 is set to t2. When a 
predetermined electrical potential difference is impressed according to a power source 103 between an outer 
case (external electrode) 101 and a fan (internal electrode) 201 here, at spacing tl, glow discharge occurs, 
and with spacing t2, it is set up so that glow discharge may disappear. Furthermore, a fan (internal electrode) 
201 rotates to the predetermined hand of cut 203 focusing on the main shaft 202. 

[001 1] Since the above configuration is adopted, in order to eliminate arc discharge, it functions as follows. 
Suppose that arc discharge occurred between a-b on drawing temporarily now. However, the fan (internal 
electrode) 201 is rotating to the predetermined hand of cut 203 focusing on the main shaft 202. Therefore, a 
points of an outer case (external electrode) 101 will correspond to the next moment with c points located in 
a fan's (internal electrode) 201 crevice. 

[0012] Consequently, arc discharge disappears by the above-mentioned setup. Lasting of arc discharge long 
will be lost and the probability for glow discharge to result in disappearance will fall. Explanation of the 
conventional technique is ended above and the purpose of the technical problem which should solve the 
conventional technique below, and this invention is explained. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, there were the following technical problems which 
should be solved in the above Prior arts. That is, with conventional gas cleanup equipment 200 ( drawing 
8 ), in order to rotate a fan (internal electrode) 201, structure will be complicated and will become 
expensive. 

[0014] Moreover, since a fan's (internal electrode) 201 outer diameter becomes large, the volume between 
an outer case (external electrode) 101 and a fan (internal electrode) 201 becomes small, and the throughput 
of the unnecessary gas to the volume of the whole equipment declines. 

[0015] Furthermore, the rotation sound which is like [ which cannot be disregarded since the amount of 
moving part is ] occurs. It stops therefore, being fit for use in the interior of a room which requires ****. the 
technical problem explained above — solving — a part for moving part — eliminating — structure — it is easy 
and it is the purpose of this invention to offer cheapness and highly efficient gas cleanup equipment. 
[0016] 

[Means for Solving the Problem] This invention adopts the next configuration in order to solve the above 
point. 

Configuration 1> It is gas cleanup equipment with which glow discharge is maintained in the unnecessary 
gas which should be purified, and the above-mentioned unnecessary gas is decomposed and purified by this 
glow discharge. The parallel plate which consists of an insulating material which maintains predetermined 
confrontation spacing, is arranged and forms the path of the above-mentioned unnecessary gas, Gas cleanup 
equipment characterized by having the flat electrode which sticks and grows into the rear face of the 
opposed face of the above-mentioned parallel plate, and the power source which supplies the discharge 
current to the above-mentioned flat electrode, and maintains the above-mentioned glow discharge between 
the above-mentioned parallel plates. 

[0017] Configuration 2> It is gas cleanup equipment characterized by forming the above-mentioned flat 
electrode in the position of the above-mentioned parallel plate by the chemistry laminated layers method or 
the physical laminated layers method in gas cleanup equipment given in a configuration 1 . 
[0018] Configuration 3> It is gas cleanup equipment characterized by the above-mentioned power source 
being the AC power supply of a predetermined frequency in gas cleanup equipment given in a configuration 
1 or a configuration 1 . 

[0019] Configuration 4> Gas cleanup equipment characterized by for gas cleanup equipment given in a 
configuration 1 or a configuration 2 arranging more than one in juxtaposition, and arranging it in the case 
which has the inlet which carries out the inhalation of air of the above-mentioned unnecessary gas, and the 
exhaust port which exhausts the gas decomposed and purified. 

[0020] Configuration 5> The above-mentioned unnecessary gas is gas cleanup equipment given in the 
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configuration 1 thru/or configuration 3 characterized by being the ethyleneoxide used for sterilization of 

medical equipment. 

[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using an 
example. Drawing 1 is the block diagram of an example, (a) is the top view of the B-B cross section of gas 
cleanup equipment, (b) is the side elevation of the A-A cross section of gas cleanup equipment. The gas 
cleanup equipment 1 of an example is equipped with the parallel plate 2 (2-1 to 2-10), a flat electrode 3 (3-1 
to 3-10), a power source 4, and a case 5 from drawing 1 . 

[0022] The basic principle of this invention is maintaining the glow discharge stabilized in the flat-surface 
inter-electrode which countered small distance and has been arranged by the large area, and decomposing 
unnecessary gas. Then, before explaining the detail of the configuration of the above-mentioned example, 
the principle of this basic configuration is explained and the above-mentioned configuration is explained to 
a detail after that. 

[0023] Drawing 2 is the principle explanatory view (the 1) of this invention, (a) is drawing which expressed 
about the case where the power source 21 was connected to the flat electrode 22 of two sheets arranged face 
to face at small distance, and arc discharge occurs, (b) is drawing which expanded the A section of (a). 
[0024] It is E=V0/T so that the field strength E between the flat electrodes 22 of two sheets may be 
described in the drawing lower berth, if a flat-surface inter-electrode distance is kept from from from (a).... 
It becomes [ (2) types, (V0 being supply voltage here and the dielectric constant of unnecessary gas being 
set to 1), and ], and becomes fixed irrespective of the location from a flat electrode 22. It differs from the 
above-mentioned (1) formula becoming the function (hyperbola) of the distance r from the core of an 
internal electrode 102 ( drawing 7 ) greatly. Therefore, it must be useful to equalization of the glow 
discharge generated inside flat-surface inter-electrode, and stabilization. Moreover, it is also easy ** by 
enlarging the opposed face product of the flat electrode 22 of two sheets to aim at an effectiveness rise. 
[0025] Therefore, it is visible as if the trouble of the gas cleanup equipment explained by simple technical 
thought with the above-mentioned technical problem which should be carried out solution of adopting the 
flat electrode 22 of a large area was solved simply. However, the equipment which arranges the flat 
electrode 22 of a large area in small distance, and is made to generate glow discharge is seldom found. It is 
difficult to search the example in the field of gas cleanup equipment at least. The reason is easy. It is 
because the fertilization of gas cleanup equipment which can maintain the stable engine performance is 
technically difficult. The solution technical problem in the case of making small distance arrange and carry 
out glow discharge of the flat electrode 22 of a large area to below as gas cleanup equipment is explained. 
[0026] - It is difficult to process the flat electrode of technical-problem 1 large area into high smoothness. It 
is easy to generate a blemish and irregularity in somewhere. It is right comb ******** that it is easy to 
concentrate a charge in high electric field on this blemish and irregularity. When the flat electrode of a large 
area is arranged in two-sheet small distance as a result, the seal of approval of the high voltage is carried out 
to two electrodes and glow discharge is being maintained, the probability for arc discharge to occur in some 
part of a large area becomes large. 

[0027] That is, since glow discharge maintains the condition in front of arc discharge initiation and is 
discharging, when the location of the ununiformity etc. and the above-mentioned blemish of gas 
concentration which exist in a certain factor, for example, a flat electrode, or irregularity is in agreement, the 
probability for arc discharge to occur becomes large. If arc discharge occurs, irregularity will become still 
larger by the thermofusion of a metal electrode by the principle of arc welding (b). the result ~ arc discharge 
— continuing — just — being alike — glow discharge will disappear. 

[0028] - Technical-problem 2 drawing 3 is the principle explanatory view (the 2) of this invention, (a) is 
drawing which expresses with the part of the edge of an electrode the condition that the charge is focusing, 
(b) is drawing showing the condition of carrying out creeping discharge, when the part of the edge of an 
electrode is held with an insulating material, (c) is drawing which expresses with the part of the edge of an 
electrode the condition of having inserted the insulating material. 

[0029] In high electric field, it is known well that a charge will focus on the part of the edge of an electrode 
(a). Then, in order to prevent the arc discharge of the part of the edge of the positioned electrode, if the part 
of the edge of an electrode is held with an insulating material (positioning), as shown in the (b) Fig., 
creeping discharge will occur, and it will lead to disappearance of glow discharge. Moreover, if an 
insulating material is inserted into the part of the edge of an electrode for positioning, when an insulating 
material will serve as stray capacity, for example, it will adopt AC power supply, the fall of an inter- 
electrode impedance will be caused and it is inconvenient. 
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[0030] - It is difficult to arrange correctly the flat electrode (usually metal plate) of technical-problem 3 
large area in two-sheet small distance. In order to maintain the glow discharge stabilized in the flat electrode 
(usually metal plate) of a large area as mentioned above, it is indispensable to hold inter-electrode distance 
correctly. Winding of an electrode is not allowed. However, drawing 3 (thing (c by which holding the edge 
of an electrode with an insulating material as b) and (c) explained also inserts an insulating material into (b) 
and inter-electrode) is not allowed. On the other hand, it may be possible, if a flat electrode (usually metal 
plate) is thickened and firm structure is adopted mechanically. However, now, it cannot be rich in mass- 
production nature, and cheap gas cleanup equipment cannot be obtained. 

[0031] In order to solve the above-mentioned technical problem 1, in this invention, the configuration which 
stuck the flat electrode to the parallel plate which consists of an insulating material is taken. Drawing is used 
for below and it explains to it at a detail. Drawing 4 is the principle explanatory view (the 3) of this 
invention, (a) is drawing where the flat electrode of a large area expresses the condition of being arranged at 
small distance, (b) is drawing showing field strength distribution. 

[0032] As shown in (a), a parallel pole 3 consists of this inventions with a chemistry laminated layers 
method (for example, electroless plating) or a physical laminated layers method (for example, vacuum 
deposition or the sputtering method) in the position of one side of the parallel plate 2 which consists of an 
insulating material (for example, Si02) (a). Of course, a metal plate (flat electrode 3) may stick and consist 
of adhesives etc. on the parallel plate 2. However, it needs to be cautious of the adhesion of the parallel plate 
2 and a metal plate (flat electrode 3) enough in this case. The point that it should mind here is as follows. 
[0033] That is, although surface smoothness is very important in order to maintain the stable glow 
discharge, as the above-mentioned technical problem 1 explained, as compared with a metal, surface 
smoothing is easy for an insulating material (for example, Si02). Moreover, since it is hard to dissolve even 
if arc discharge occurs between insulating materials (for example, Si02), it becomes the thing of which a 
comparison target burns arc discharge and to disappear. Furthermore, it also becomes possible by adopting 
the above-mentioned configuration to acquire the effectiveness which was not mentioned with the above- 
mentioned technical problem. Drawing is used for below and it explains to it at a detail. 
[0034] If a power source 40 is connected to the above-mentioned electrode, as shown in (b) between two 
electrodes, field strength distribution (E (s), E (g), E (s)) will appear. Field strength [ in the parallel plate 2-1 
and the parallel plate 2-2 ] E (s) is E(s) =V0/(2Tl+epsilonT2), when the gap between Tl, the parallel plate 
2-1, and the parallel plate 2-2 is set to T2 and it sets supply voltage to V0 for the board thickness of the 
parallel flat surface 2-1... It becomes (3) types, epsilon is the dielectric constant of Si02 here. Similarly, 
field strength [ of the space between the parallel plate 2-1 and the parallel plate 2-2 ] E (g) is E(g) =V0/ 
(2Tl/epsilon) (+T2), when the dielectric constant of unnecessary gas is set to 1... It becomes (4) types. 
[0035] Moreover, the case where the parallel plate 2-1 and the parallel plate 2-2 do not exist between a flat 
electrode 3-1 and a flat electrode 3-2 is considered. In this case, field strength E (0) is E(0) =V0/(2T1+T2)... 
It becomes (5) types. (3) It puts on a formula and (4) types, and since it is epsilon»l, it is set to E(g)>E(0) 
>E (s). That is, it becomes possible to raise field strength, without raising supply voltage by making the 
parallel plate 2-1 and the parallel plate 2-2 intervene between a flat electrode 3-1 and a flat electrode 3-2. 
[0036] Next, the solution of the above-mentioned technical problem 2 in this invention is explained to a 
detail using drawing. Drawing 5 is the principle explanatory view (the 4) of this invention, (a) is the top 
view of an electrode edge, (b) is the side elevation of an electrode edge. 

[0037] From (b), by this invention, as shown in drawing, a flat electrode 3 sticks and consists of parts of the 
edge of the parallel plate 2-2 in the predetermined dimensions LI and L2 and the condition of having 
removed L3. This electrode configuration can be easily made by applying a resist to the electrode 
unnecessary part of the parallel plate 2-2 beforehand, when it constitutes with a chemistry laminated layers 
method. Moreover, when it constitutes with a physical laminated layers method, it carries out covering with 
a mask etc. and an unnecessary part can be constituted easily. 

[0038] The predetermined dimensions LI, L2, and L3 are beforehand called for by the experiment according 
to application equipment. When positioning of a flat electrode 3-1 and a flat electrode 3-2 is needed by 
setting up a dimension L3 appropriately, it also becomes possible to use a locating plate 51. In this case, the 
stray capacity Cs of effect on glow discharge decreases small. 

[0039] Furthermore, the case of being special is explained using drawing. Drawing 6 is the principle 
explanatory view (the 5) of this invention, (a) is drawing showing the condition of having deleted some 
plane-parallel plates, (b) is drawing showing potential distribution of a deletion. 

[0040] Although a clear factor cannot be solved depending on the equipment which applies this invention, 
there is a location where the probability for arc discharge to occur in the specific location of a flat electrode 
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is large. For example, it is the location which the eddy of the unnecessary gas to pass tends to generate. It 
also becomes possible to lower the probability for arc discharge to occur by what (61-1,61-2) the parallel 
plate of the part is deleted for in this case. That is, the field strength 62 after deleting an parallel plate falls 
[ (b) ] from the field strength 63 before deletion. The probability for arc discharge to occur as a result 
becomes small. 

[0041] Next, the solution of the above-mentioned technical problem 3 in this invention is explained. As are 
explained above, and this invention shows to drawing 4 , since the flat electrode 3-1 and the flat electrode 3- 
2 are formed on the field of the parallel plate 2-1 and the parallel plate 2-2, respectively, they do not have 
worries about winding. Since it consists of insulators (here Si02), it is easy to graduate this parallel plate 2-1 
and parallel plate 2-2. 

[0042] Furthermore, since the edge of an electrode is also set up proper as above-mentioned, it is not 
necessary to take creeping discharge into consideration. Therefore, in this invention, location arrangement of 
a flat electrode 3-1 and a flat electrode 3-2 can be attributed to location arrangement of the parallel plate 2-1 
and the parallel plate 2-2. Since explanation of radical Motohara ** of this invention was ended above, an 
example 1 is explained. 

[0043] It returns to drawing 1 and the configuration of an example is explained. The parallel plate 2 is a 
plate which consists of an insulating material, and is a part which forms the path of unnecessary gas. 
Smoothing of this front face is carried out, and it is stuck to the flat electrode 3 later explained to that whole 
surface by the position. As an insulating material, Si02 grade is used as an example. A two-sheet lot 
counters and this parallel plate is arranged at small distance. Unnecessary gas is passed between this parallel 
plate. 

[0044] A flat electrode 3 is a metal electrode to which it is stuck by the position of the rear face of the 
opposed face of the above-mentioned parallel plate 2. Usually, it is formed by the chemistry laminated 
layers method or the physical laminated layers method. A chemistry laminated layers method is electroless 
plating. Physical laminated layers methods are a vacuum deposition method, the sputtering method, etc. a 
position — a chemistry laminated layers method — an electrode — it is set up by carrying out applying a resist 
etc. to an unnecessary part, moreover — a physical laminated layers method — an electrode — it is set up by 
carrying out carrying out the mask of the unnecessary part etc. Of course, the sheet metal of the metal set as 
the predetermined geometry depending on may be pasted up and formed [ according to the application of 
gas cleanup equipment ] in the position of the opposed face of the above-mentioned parallel plate 2. 
[0045] A power source 4 is a part which is connected to the flat electrode which counters and supplies the 
discharge current. Here, AC power supply (lOkV and 13kHz) is used as an example. Glow discharge is 
maintained according to the discharge current supplied from this power source by the above-mentioned flat 
electrode 3 which carries out opposite. Of course depending on, predetermined DC power supply may be 
adopted [ according to the application of gas cleanup equipment ]. 

[0046] the superior lamella 5-1 and inferior lamella 5-2 which have the exhaust port 7 which exhausts the 
gas which the case 5 was disassembled with the inlet 6 which carries out the inhalation of air of the 
unnecessary gas, and was purified, and a side plate 5-3 - since — it is the becoming tank. Usually, the 
plastic material which cannot be easily invaded by unnecessary gas is used. However, you may be other 
ingredients as long as unnecessary gas is hard to be invaded. It is not limited especially. Inside the case, the 
parallel plate 2 which counters arranges in the direction of a right angle at two or more set juxtaposition to a 
superior lamella 5-1 and an inferior lamella 5-2, and is arranged. It is for increasing a throughput. Of course 
according to an application, you may be only 1 set. As mentioned above, the power source 4 is connected to 
the flat electrode 3 which it comes to stick to the rear face of the opposed face of this parallel plate 2. 
[0047] Next, the function of an example is explained. The inhalation of air of the ethylene oxide gas 
(unnecessary gas) after sterilizing a medical device as an example from an inlet 6 is carried out. It is filled 
with this ethylene oxide gas (unnecessary gas) between the parallel plate 2-1, between 2-2 and the parallel 
plate 2-3, between 2-4 and the parallel plate 2-5, between 2-6 and the parallel plate 2-7, between 2-8 and the 
parallel plate 2-9, and 2-10. 

[0048] Between a flat electrode 3-1, 3-4, 3-5, 3-8, 3-9, a flat electrode 3-2 and 3-3, 3-6, 3-7, and 3-10, the 
alternating voltage V0 of lOkV and 13kHz is impressed according to the power source 4 again. Glow 
discharge is maintained with this alternating voltage V0 between the parallel plate 2-1, between 2-2 and the 
parallel plate 2-3, between 2-4 and the parallel plate 2-5, between 2-6 and the parallel plate 2-7, between 2-8 
and the parallel plate 2-9, and 2-10. As a result, it is decomposed into a harmless steam and carbon dioxide 
gas, and ethylene oxide gas (unnecessary gas) is exhausted from an exhaust port 7. 

[0049] Although it limited and explained by the above explanation when the parallel plate 2 stuck to the flat 
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electrode 3 at the rear face was put in parallel with the direction of a right angle in order by the superior 
lamella 5-1 and the inferior lamella 5-2, there is no this invention what is limited to this example. Namely, 
as long as a flat electrode 3 is the arrangement which counters at the equal distance, the parallel plate 2 may 
lean at an angle of predetermined with the superior lamella 5-1 or the inferior lamella 5-2, and it may be 
arranged in parallel with a superior lamella 5-1 or an inferior lamella 5-2 depending on the case. 
[0050] Moreover, although it limited and explained when the die-length direction of the parallel plate 2 
aligned in the direction which connected the inlet 6 and the exhaust port 7 and was put in order in parallel, 
there is no this invention what is limited to this example. Namely, as long as even the path of unnecessary 
gas is secured, it inclines at an angle of predetermined in the direction which connected the inlet 6 and the 
exhaust port 7, may be arranged in it, and may be arranged at a right angle depending on the case. 
[0051] 

[Effect of the Invention] The following effectiveness is acquired by adopting the configuration explained 
above. 

1 . Since it is hard to dissolve even if it becomes easy to carry out smoothing of a glow discharge side and 
arc discharge occurs, it becomes easy to maintain smoothness. 

2. Since the geometry of a flat electrode 3 and an arrangement location can be set up freely and creeping 
discharge, the evil by the charge of the edge of an electrode, etc. are easily removable, it becomes easy to 
arrange the flat electrode of a large area correctly in small distance. 

3. By that spacing of a flat electrode 3 became narrow equivalent with the parallel plate 2 (insulating 
material) which intervenes between flat electrodes 3, and that which can acquire the same effectiveness, the 
electrical potential difference which maintains glow discharge can be reduced. 

4. Utilization of the gas cleanup equipment with which the further greatest effectiveness has arranged 
conventionally the flat electrode 22 of the large area which was difficult to put in practical use in small 
distance is attained. 

5. Therefore, it becomes possible to maintain the glow discharge stabilized since the field strength between 
counterelectrodes became homogeneity. 

6. Furthermore, the throughput of the unnecessary gas to the volume of the whole equipment increases 
sharply. 

7. As a result, silence, structure simplicity, and cheapness and highly efficient gas cleanup equipment can be 
obtained with a quiescence mold. 

[Translation done.] 
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H£. ¥fr ¥S 2 - 1 SCfflf¥fi2 - 2 ©egias«: 

»-r*c±jwa**. feLh-c*»w©a*floi©itt9i* 30 

[ 0 0 4 3 ] m 1 fcR-oT*#W©«W»C01r»T»9I-r 

*©aK*#*ST4»a-c*s. c©*ffi«^?tftnx$ 
ft. *<D—wws&temiirzwmnm3tfimm<DiiL& 

ictlJhws. *fe*i#*4£l<Ttt. -MiL-cs i 

0 2^#/ft,>e>ftS„ C©W¥#t». 2«C-ffi*5S!f(S] 
g#*#iiiS3ft.5. 

[0044] ¥ffim& 3 «. HHWffi 2 ©*tfrffi© 40 
^t^8IIB«X««jaaJBffi«:«fco-C^fi£3ft4„ {fc=£ 
tt. MiLIOefillSM^ v it Vis 9&t* i'-Ci&S. 

#x»Kfc«IB©ffla*JII{cJ:or«. ^©JBtraffite 
IS3£ $ ft/c^M©ff S4±ie¥?f ¥t5 2 ©*f mwvm £ 
©{4S(Cg»0-CJf5fiSL.rfcMC»o 50 
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[0045] m?S4«, *t[S]-rS¥MHffifcmSft, 

aw«**«*ft-r*ai»T:*s. cent. -mti>x 

10KV. 1 3KHz©£*WBbWHl*6»ftTl»a. C 

©***» 6 s ft * ft* weec <t -> r jjb» m r -5 ¥ 

©«*&*«: J: ->rtt. Bf3e©a«EW»3W»»3ftr*>- 

[0046] g{$5«, 6 

*±«5-l. T«5-2, ««5-3. *>e>&SjffI 
X&Z. ffi^g#XKft3ft{C<t>77 
3£WBl>6ft-5. mo, ^FS^«:ftSft{c< l»fc©"C 
*fttfffe©*mr*o-rfem». ^FtcKS5ftSfe©-c 

1 £T«5 - 2 Ktt^KfHKII&OTlCtt'«TEB3 

^»t?ttiay£W"C*ort^>. -LiEO.fcS cc, c© 
Wf¥«2©*fi^®©SBK:ffi«urttS^PMSffi3 &c 
tta®4*sggK3ftri,>*. 
[0047] 'Ate. *ft«©«tt«:oi»rilil9-r*. 

!R5iP6*>&-0iJ£ UtgSgl*glOfcg©Xf U 
-f tfeRMSftS. C©x?=- 

\sls**VA Yii>\ «. fffTfi2 - 1 £ 

2-2©H8. fff¥S2-3i2-4« ¥tf¥®2 
-5£2-6©|ffl, *Rt s F1£2-7£2-8©IB, ¥ff 
¥«2 - 9 £ 2 - 1 0 ©fSKjfciSSftS. 
[0048]X¥I«S3-1. 3-4. 3-5, 3- 
8. 3-9 i. ¥B^fii3-2. 3-3. 3-6. 3- 
7. 3- l 0©lffltctt*aS4«:J:ot: 1 OKV, 13K 
Hz©X*«EV0*JEWlD3ftri,»*. C©33M1EV 
0K,totffi¥i2-li2-2C!)P»l f?f¥S2 - 
3£2-4©P4. ¥fT¥«2-5£2-6©|lfl. TO¥ 
&2 - 7 £ 2 - 8 ©ffl, WW® 2 - 9 £ 2 - 1 0 ©W 

Kfn-tttwwsw. *©tt***u>**-0--f 

ft-C»KlP7j&»6««Sft*. 
[0049] «±©l&Hj-c«. SH(C3[i®1iS3 

sftfcW¥«2*i±«5 - 1 £t«5- 2 vcmsam 

C©««:i!WeSft*fe©-C««Rir». EP^. ¥® 

«S3«««Hre«ieisft*E«-c*ft»at. w«2 

*i_hS5 - lXttTffi5 - 2 £3f^©ftS: , C«^TC>r 
fe^t>L. ti^tCcfc^rt*. ±«5- l^«T«5-2 
£W(cE«Sft"C4JftW». 

[ 0 0 5 0 ] X. W^1g2©S$^rS]* 1 ©^P6 £gf 
jRP 7 £ tttMg&AKaBWLt-C ffiK^ 6ftrb>« 

ft4fc©TttJftil>. BP%. ^^X©jiSS3^.5i^3n 
^, 45©t?*ft(*5RaP 6 tmfm 7 £ %^/c*|6]{CBff 



C6) 



[0 05 1 ] 

1. ^o-femffi©¥?tJJnX7t>iLM<^f) < T— 

2. ™Ms©jB«tt-tt. KB&a&g&cctt&ti* 
wiisg-r eci tms k a * . 

3. Tffi«S3IB{c^HW*W 5 HE2 <*ftiitm> K 
«t o r^sms 3 ©mffi#>*att«:8E < ft -p fc© 4 R«| 

JE£<gT<*-t±£C4#Hi3fc.5„ 
<D9UB4broiBK:&S. 

5. ee-o-r. «i^««iBi©«iraifl»*«i— tc«c4<D-cs? 
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7. *©*S*»jLSST?. MR. 3?ffiB t R-o, 

WBtttt #*8Hl5R«*fS * C 4 afi-c » 4 . 

[0ffl©6Si|ift8S?8] 

[0 1 ] *»«©««BT*4. 

[02] *8m<Dmmmm <*©i > -c&s. 

[S3] ;$R91©JK8I»!SH <*©2) -C*S. 

[04] *jHi©jiHM3B <-e©3) r**. 

[05] «fMfOMaiW!ia (*©4) "C**. 
[06] #36BJ©Ha!&HJE (*©5) 
[07] S£#ftfl5©!8HJ <*©l ) -C**. 

[08] se*a«5©siia0 <*©2> 
1 

2 W?fi2 (2-1-2-10) 

3 3Rt««3 (3-1-3-10) 

4 sag 

5 g& 
5-1 ±« 
5-2 T« 
5-3 fflflK 

6 &£tP 

7 «»□ 



[02] 



[03] 



22- 



VO 



■ 



(a) 



+■ + 

V - 



GO 




Ob) 



[05] 




(8) «M2 0 0 2-2 7 3 1 7 0 



mi) 




go g>> 



F & — As (##) 3G091 AB14 BA13 BA39 HA07 

4C058 AA30 BB06 BB07 3315 KK01 
4DO02 AA40 AC10 BA07 
4G075 AA03 AA37 M42 BA05 CA12 
CA16 DA02 EB01 EC01 EC21 
EE12 EE31 FB02 FB04 FB12 
FC15 



